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ABSTRACT : PURPOSE: To prevent a winding core from breaking a separator bottom part through 

owing to the friction between an inside wall of the positive pole black mix and the 
separator as well as to improve manufacturing process of a battery and quality thereof by 
adding the process, wherein the part of a lower part of separator base paper, which is to 
bend inwardly, is moisted with water or a water solution of polyvinyl alcohol for getting a 
habit thereto. 

CONSTITUTION: A polyvinylalcohol binder in unwoven cloth is dissolved by means water 
as a solvent by being given water to the lower part of the wound separator base paper and 
further by the phenomena such as the evaporation of a solvent by the pressure and heat 
given by a metal mold 10 together with solidification of polyvinylalcohol accompanying 
thereto, the part to be bent inwardly gets habit thereto. Next, the separator lower end part 
2a thus bent is give firm adheyence while being melted through the heated metal mold 1 1 
to assume the stabilized shape of a bottomed cylinder. Accordingly the formation of the 
separator bottom part is firm so as to get stabilization at the time of mechanical assembly. 
The same effect can also be gained by using a water solution of polyvinyl-alcohol in place 
of water. 
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Manufacturing method of Alkaline battery 

1 . Name of innovation 
Manufacturing method of Alkaline battery 

2. Range of this application 

This patent will apply on the manufacturing method of Alkaline battery which has 
following processes: 

- The process to cut Separator paper to square, which consists of Synthetic non woven 
cloths and polyvinyl alcohol as a binder. 

- The process to rotate above cut square separator to make it several layers of wound 
tubular shape, and make the bottom portion wet and formed curled inside with poly vinyl 
alcohol. 

- The process to push this tubular shape separator onto heated die to dry and heat bonding 
to make it closed bottom. 

- The process to fill into the separator. 

3. Detailed explanation of this innovation 

This innovation is regarding to the manufacturing method of Alkaline battery, and the 
purpose is to improve the production and the product quality. 

Ordinary process of Alkaline battery separator manufacturing is to cut it the square the 
separator paper which consists of synthetic cloths like Vinylon, and then the paper is 
wound by winding core and winding guide with some cut off, then the wound several 
layered tubular separator is pushed onto the special shaped die with rotation. In this way, 
the bottom portion of the separator becomes closed bottom. 
However, this method has following problems: 

Due to the special shape die to fold the bottom of separator paper, which restrict the 
return of separator paper, the paper return restriction will vary by mechanical timing 
changes, so that this causes the breakage of the separator bottom due to the friction 
between separator and Cathode rings when the tubular separator is inserted into the can 
assembly in the next process This problem will also cause the electrical short because 
Cathode powder and Anode Gel are easy to move to opposite poles. 
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This innovation is relating to eliminate such potential problems, and following is the 
explanation with some examples: 

Fig. 1 is the explanation sketch to cut to the size of separator paper roll and to wind it. 
Item 1 in Fig. 1 is separator roll which consists of synthetic woven cloths or non- woven 
cloths such as vinylon with binder like poly vinyl alcohol, and the separator 2 is 2 layers 
of it. This separator 2 is pushed by vertical line marker roller (3) to mark several lines (4) 
with certain distances. This marked roll is transferred by transfer roller (5) then cut to the 
size by the rotary cutter 6. After this process, this sized separator is transferred between 
winding core (7) and its guide (8) to wind by winding core. 

Bottom (2a) of the wound separator by winding core (7) indicated in Fig.2 (i) will touch 

the water wet felt dick (9) indicated in Fig.2 (ro), then 3-4mm bottom portion of tubular 

separator will absorb 5-1 Omg, then touch the special shape die (10)(ha) with revolution so 

that the bottom portion of this separator will be formed curled inside. 

This portion will be pushed onto the 350 deg C heated die (11) (ni) for a short time to dry 

and heat bonding. After that, formed tubular separator with closed bottom will be inserted 

into the can assembly (12) with Cathode rings (13). (Fig.3) (Fig.2, ho, he) 

In the next process, cup shape bottom cup (14) will be drawn formed and inserted 

through the hollow die into the bottom core of tubular separator, this will be the end of 

separator assembly. 

After above, Anode Gel (16) with Zinc is filled into the core of tubular separator and 
closure assembly (18) consists of negative cap (16) and nail (17) will close the opening of 
can. 

Positive contact is placed at the bottom of the above assembled can, then cover the shrink 
tube (20) and 2 insulation rings (21) are placed at top and bottom, then can is crimped to 
complete the assembly of Alkaline battery. 

By having the bottom portion of wound separator water wet, Poly Vinyl Alcohol binder 
in the non- woven will be resolved, and die (10) will evaporate such water and the 
resolved Poly Vinyl Alcohol to coagulate, so that the curled shape is formed. 
In the next stage, heated die (11) will make the curled shape form (2a) stronger to make 
such shape stable. 

Due to such stronger bottom shape, the breakage problem is resolved and the mechanical 
assembly quality will be stabilized. 

Above water can be replaced with the solution of Poly Vinyl Alcohol for the same result. 
Addition to this mechanism, the strength of separator bottom portion depends on the 
volume of solution and the heat quantity of water evaporation, which is the product of the 
temperature of heated die and the time of their contact. 

Adding to above, water or solution makes the bottom separator portion wet so that the 
original strength of the paper will be reduced, and the curl forming becomes easier. 

Table 1 shows the comparison of the separator breakage frequency for this innovation 
(A) and ordinary separator (B). 
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Table 2 shows that the electrical performance comparison of JIS LR6 battery for the 
battery with this innovation separator (A) and the battery with ordinary separator. (There 
are 50 samples each) 



Table 1 



Battery 


(A) 


(B) 


Production quantity 


736,545 ea 


790,05 1 ea 


Problem frequency 


0 ea 


125 ea 


Defective rate % 


0% 


0.016% 


Table 2 


Battery 


(A) 


(B) 


Circuit voltage 


1.575 ~ 1.578 (V) 


1.575 - 1.578 (V) 


Short current 


13.6 -15.7 (A) 


13.3 - 15.6(A) 


Continuous discharge 
10 ohm 0.9V Cut off 


13.0- 13.4(h) 


12.5 -13.4(h) 



According to the table 1, many separator breakages had happed for the ordinary 
separators, and both batteries with ordinary separator and this innovation separator have 
equivalent battery performance as table 2 shows. 
Therefore this innovation makes the battery with stable quality. 



4. Simple explanation of sketches 

Fig.l is 3D view of separator roll transfer, cut and winding. 

Fig.2 (i) ~ (he) are process chart from separator assembly to separator insertion into the 
battery can. 

Fig.3 is Section view of the battery with this innovation separator. 



[Symbols] 


1 


Roll separator paper 


2 


Separator with 2 layers 


3 


Vertical line marking roller 


4 


Vertical lines 


6 


Rotary cutter to cut separator to the length 


7 


Winding core 


8 


Winding guide 


9 


Water wet felt disk 


10 


Die 


11 


Heated die 


12 


Cathode Can 


13 


Cathode ring 


14 


Dish shape bottom paper 


15 


Anode Gel 


18 


Closure Gasket 
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